Allozyme polymorphism at 15 loci of D. simulans was studied in 7 natural populations from Europe, North and tropical Africa. Morphological traits were studied in nine European and eleven Afrotropical strains.
drosophilid family (Wheeler, 1981) , only 21 have a subcosmopolitan status, in that they exist in at least three non-adjacent biogeographic realms (David and Tsacas, 1981) . All these species occupy their present geographic range as a result of involuntary transport by man. Among the 21 species, the sibling D. melanogaster and D.
simulans are especially interesting since they are the only two which possess large populations in both tropical and temperate conditions (David and Tsacas, 1981) . Many studies of the ecology, ecophysiology and genetics of these domestic species have attempted to understand their population dynamics, ecology and other reasons of which may underlie their demographic success (e.g., Parsons, 1975; l980a; Parsons and Stanley, 1981) .
Populations of D. melanogaster, are genetically highly differentiated, for chromosomal polymorphism (Ashburner and Lemeunier, 1976 ; Watanabe and Watanabe, 1977; Voelker et a!., 1978; Stalker, 1980; Knibb et a!., 1981) , allozyme variation (Kojima eta!., 1970; Band, 1975; Mettler et a!., 1977 Triantaphyllidis et a!., 1980 Oakeshott et a!., 1981a, b; Singh et a!., 1982; Capy et a!., 1983; Anderson and Oakeshott, 1984) ,.biometrical traits (Teissier, 1956; Tantawy and Mallah, 1960; Capy et a!., 1983) and physiological traits (David and Bocquet, 1975; Allemand and David, 1976; David et a!., 1977; Cohet et a!., 1980; melanogaster and shows comparable ecological success. We might hence expect a comparable genetic differentiation among its populations.
However, although D. simulans is far less studied it already appears that, for a variety of traits, it is less variable than D. melanogaster. For example, natural populations are monomorphic for their chromosome structures (Ashburner and Lemeunier, 1976) ; the species does not exhibit a latitudinal dine for ethanol tolerance (David and Bocquet, 1975) ; its protein polymorphism, studied with 2-dimensional electrophoresis, is lower than in D. melanogaster (Onishi et a!., 1982) . Surprisingly few studies have been devoted to allozyme polymorphism in D. simulans (O'Brien and Maclntyre, 1969; Berger, 1970; Triantaphyllidis, 1973; Steiner et a!., 1976; Triantaphyllidis et a!., 1980; Salam eta!., 1981; Cabrera eta!., 1982; Onishi eta!., 1982; Anderson and Oakeshott, 1984) and most of these concern temperate populations.
D. melanogaster and D. simu!ans are now known to be native to tropical Africa (Tsacas and Lachaise, 1974; David and Tsacas, 1981) tropical Africa (mainland and islands). Differences in metric characters are often easier to detect than are differences in gene frequencies (e.g., Lewontin, 1984) and are generally thought to be more directly subject to natural selection than are allozymes (Kimura, 1983 Biometrical analysis was performed on 9
French and 11 Afrotropical strains. Each strain was founded by several (in most cases more than 10) females and kept in the laboratory as a mass culture in bottles. Larvae were grown at 25°C at low density on a killed yeast medium and for each strain, six different traits were measured on 30 different adults. These traits were fresh adult weight (taken a few hours after emergence), wing and thorax lengths, sternopleural and abdominal chaetae numbers and ovariole number in females (see David, 1979 for more details). Viability and duration of development were also measured for each strain, starting from a sample of 300 eggs (see David et a!., 1976, for techniques) .
RESULTS

Al/ozyme frequencies
Five of the 15 loci studied: ADH (alcohol dehydrogenase), FU (fumarase), HK-3 (hexokinase 3), ME (malic enzyme) and 6-PGD (6 phosphogluconate dehydrogenase) were monomorphic in all populations.
The most polymorphic loci ( simu!ans and we failed to find any rare alleles, although such alleles have been reported from other parts of the world: such as Texas (Kojima eta!., 1970); Hawaii (Steiner et al., 1976) and Spain (Cabrera et a! 1982) . a-GPDH is monomorphic in most Drosophila species (Lakovaara and Keranen, 1980) , although rare alleles in D.
simulans, are known from Texas (Kojima et a!., 1970) , Hawaii (Steiner et a!., 1976) and Greece (Triantaphyllidis ci a!., 1980) . Table 3 shows that, in most populations, about half of the 15 loci sampled were polymorphic with a mean of 2 alleles per locus and an average heterozygosity of 16 per cent. Differences between populations are generally small, although more Chi-square test on the 8 highly polymorphic loci shows that there is a highly significant geographic heterogeneity (table 2) . A more general method of comparing the total heterozygosity to within population heterozygosity is given by Wright's fixation index Fyi (table 2) Although there is significant heterogeneity among populations, there are no significant correlations between allele frequencies and latitude. trend for four loci. For ACPH°95 and EST-6'°°, we note a decrease of allele toward the Equator. For ALDOX, the frequency of the 1 .00 allele increases in tropical populations, and the HK-1 polymorphism of the 4 temperate populations is significantly lower than is that of those in the Genetic identities and genetic distances between populations were calculated according to Nei (1972) thorax lengths and chaetae numbers). The two first axes constitute 92 per cent of the total variation. The first is mainly correlated to length characters (thorax and wing) and the second to chaetae numbers. Males are clearly separated from females because of their small size and geographic discrimination is better for females than for males. ourselves, we obtain a mean of 012; a proportion of polymorphic loci of 044; and an estimate of mean number of alleles per locus of 18. These estimates, albeit imprecise are comparable to those found in other organisms (Powell, 1975; Nevo, 1978) . D. simulans is less variable than are some tropical Drosophila species but is not very different in this respect from the average Drosophila. An average of these parameters in D. rnelanogaster using the studies of Kojima et al., (1970 ), Langley et a!., (1974 ), Band (1975 , Triantaphyllidis et a!., (1980 ), Cabrera et al., (1982 , Onishi eta!., (1982) , Singh et a!., (1982) , provides an estimate of 015 for H, of 0'65 for proportion of polymorphic loci, and of I 8 for the number of alleles per locus.
Although these comparisons should be extended to more loci studied with identical techniques in the same laboratory, it does seem that while D.
melanogaster may have a slightly elevated heterozygosity and a greater proportion of polymorphic loci, neither of the two sibling species are exceptional in this respect within the genus Drosophila. simulans do apparently show some tendency to vary with latitude (although this work needs to be extended by the study of more populations on different continents) and only the EST-6 (Anderson and Oakeshott, 1984) data are at all satisfactory. Genetic distances are smaller between populations living in the same geographic area with the extension of the isolated Seychelles population.
There is a clear contrast between D.
melanogaster and D.si,nulans: D. sirnu!ans is far less geographically diversified than is its sibling.
Although it is difficult to compare "D" in 2 species with different sets of loci and different geographical patterns of sampling, the average value of D in D. simu!ans is about 4 times lower than in D. melanogaster (Singh el a!., 1982 ) (see fig. 2 ).
The genes studied in D. simu!ans are a subset of those studied in D. me!anogasier and its populations were sampled from much less diverse places. However, the lower variability of D. index has a value superior to 0• 1 and the average over 10 polymorphic loci gives a value of 0046.
In D. melanogaster, the greatest genetic contrast is between Afrotropical and .temperate populations Singh et al., 1982) (Parsons, 1980b, c) , and D. simulans from Africa appears to differ from European populations in the composition of cuticular hydrocarbons (Luyten, 1982) . In addition pattern of change in mitochondrial DNA suggests that D. simulans is divided into three geographic groups, one found in Madagascar, a second in Seychelles, New
Caledonia and Hawaii, and a third in the rest of the world (Baba-Aissa and Solignac, 1984) . It was expected 20 years ago (Baker and Stebbins, 1965 ) that there may be some common genetic properties of colonising species. Our results show that this suggestion is far from true. D. sirnulans and D. melanogaster are closely related and are the most efficient colonisers in the genus Drosophila. However, the genetic structures of geographic populations are different; for most traits, (including protein polymorphism, chromosome structure, alcohol tolerance and morphology) D. simulans is much less differentiated than is D.
melanogaster. It is not yet known whether the two species do show geographical parallelism in other traits which might result from the action of natural selection. 
